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Introduction 
Biotechnology brings new tools .. ideas and approaches to agricultural 
research and holds promise of contribu ling to increased food production 
in Africa. 
The Biotechnology Research Unit (BRU) of lIT A was established by 
the Board ofTrustees in May 1987 to explore new ways to tackle problems 
in crop breeding. Hitherto~ isolaled activities in biotechnology had been 
carried out in the respective researm programs. The tissue culture lab of 
lIT A was expanded to fonn the nucleus of the enlarged and improved 
fadlity. Virology Unit equipment was also moved to the new facility. 
The unit was fonnally dedicatOO by the ambassador of the govern-
ment of Italy to Nigeria in November 1990. It is one of the six research 
support unilS at lIT A, led by a unit head. The unit is weD-linked to some 
advanced laboratories mnducting research in biotechnology in the de-
wloped world, and shares researm experience and materials with the 
national agricultural research systems of Africa. 
In this brochure on our unit. you will find infonnation on the 
foUowiDg: 
• About biotechnology 
• lIT A's Biotechnology Research Unit 
• Biotechnology research at lIT A 
• Directions of biotedmoIogy resean:h at lIT A 
• Projects involving outside collaborators 
• Visiting scientists 
• Tedmology b'ansfer to NARS 
George Thottappilly 
Head., Biotechnology Research Unit 




For several thousand years, humankind has been manipulating plants 
and animals to obtain food and other useful products. Early humans 
collected what they needed from their environment, but soon learned to-
domesticate those commodities on which they relied most. Domestica-
tion was based on keen powers of observation and selection of desirable 
types found in nature. Perhaps unwittingly, further advances were 
achieved by continued selection and inter-mating of these improved 
types. As people began to understand the mechanisms regulating 
biological processes, they began to devise techniques for manipulating 
them to increase performance, and eventually the sciences of genetics 
and breeding were born. 
Since the early seventies, a new technology has emerged that makes 
it possible to manipulate the genetic constitution of organisms more 
directly than ever before. This new technology, called biotechnology, can 
be defined as the use of living organisms or parts of organisms to make 
or modify products, to improve plants or animals, or to develop micro-
organisms for specific purposes. According to this broad definition, 
humans have been practicing biotechnology for centuries. However, 
recent advances enable scientists to modify an organism with an extraor-
dinary degree of accuracy and efficiency never before realized. 
Improved tissue culture methods allow breeders to obtain hybrids 
between distantly related plants through the use of in vitro fertilization 
and embryo culture. It is even possible to avoid sexual fertilization 
altogether by fusing cells or protoplasts to construe.t somatic hybrids. 
Even more remarkable are the recent advances in molecular genetics that 
have enabled scientists to transfer very specific genetic information from 
one organism into another by DNA insertion. 
In an international agricultural research institute such as UTA, the 
focus of biotechnology research is on the application of methods that car 
complement ongoing research aimed at meeting the needs of resource-
poor farmers and developing sustainable agricultural systems. The 
following biotechnology approaches may prove useful in sol ving other-
wise intractable problems: 
• Development of cell and tissue culture techniques for rescue of 
abortive embryos from wide crosses, and for regeneration of plants 
from genetically transformed cells. 
• Identification of molecular genetic markers that improve under-
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standing of inheritance of useful traits and assist selection of breed-
ing materials with desirable characteristics. 
• Development of diagnostic probes for diseases to facilitate distribu-
tion of disease-free germplasm. 
• Ploidy manipulations for increasing yields of some vegetatively 
propagated crops, and for aiding interspecific hybridization efforts. 
• Genetic transfonnation to facilitate insertion of foreign genes that 
confer beneficial characters such as resistance to insect pests or 
diseases. 
The DNA 
The genetic information defining living organisms, from the very simple 
to the most complex, is constructed from the same basic building blocks 
assembled in different ways. This commonality provides the framework 
for genetic engineering. Sci- ....----------------. 
entistsarenow able to dissect 
an organism into its indi-
vidual cells, manipulate the 
genetic rode, and ultimately 
regenerate a transformed 
plant. These methods, while 
not universally applicable, 
hold great potential for ge-
netic improvement of plants, 
especially where traditional 
methods may not be pos-
sible. 
IlASEPAil 
The genetic material of 
most organisms is found in 
chromosomes, which con-
tain deoxyribonucleic acid 
(DNA). The DNA provides 
an instruction template for 
control of cellular function. 
The template is II transcribed" 
into RNA (ribonucleic acid) 
and "translatedn into pro-
teins that carry out the pro- L _______ -========j 
cesses necessary for cell DIagram of DNA's double-helix structure 
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growth and maintenance. Discrete units of information encoded by 
DNA are referred to as genes. The number of genes varies among organ-
isms-viruses may have as few as 15 genes, while humans may have as 
many as 100,000. The totality of information encoded by an organism is 
its genotype . 
DNA is built from the nitrogen-containing bases adenine, guanine, 
thymine, and cytosine. 1he DNA molecule consists of two long chains of 
these bases linked together in a specific way such that purines (adenine 
and guanine) always bind to their complementary pyrimidines (thymine 
and cytosine) in the homologous strand. These purine-pyrimidine links, 
called base pairs, form the ladder-like steps characteristic of the double-
stranded DNA helix. A Single gene may be made up of 1000 to 1 million 
base pairs. 
The four nitrogenous bases are identical in the DNA of most organ-
isms-it is the sequence diversity that makes individuals unique. Gen-
erally all the living cells within an organism contain identical genetic 
information, that is, all the genes that define that particular genotype. 
This observation suggests that it should be possible for a cell to become 
totipotent-i.e., to divide and grow into a new ir,di vidual-if gene 
expression could be manifested appropriately. Indec<l, in some species, 
totipotency has been demonstrated by regenerating complete individu-
als from single cells. 
IITA's Biotechnology Research Unit 
Some of the goals set out for the improvement of lIT A's mandate crops 
have not been reaiized by conventional means of breeding. Among these 
are attempts to develop host-plant resistance to insect pests which, for 
example, require transfer of favorable genes from wild species or even 
unrelated organisms to cultivated plants. Another example is in the 
improvement of yams where seed is sometimes difficult to obtain, anci 
therefore, it is necessary to try new biotechnological approaches tt.. 
facilitate more rapid advances. 
In May 1987, UTA decided to establish the Biotechnology Research 
Unit. lIT A needed the capacity to assess the relevance of future develop-
ments in the field of biotechnology for its research programs and to foster 
links with advanced institutes and laboratories. 
The unit acts as a liaison with rITA's crop improvement programs 
and the advanced laboratories to ensure that relevant research is being 
carried out and appropriate advanced techniques are being employed. 
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Technologies developed at advanced laboratories are transferred to IIT A 
for routine use, while UTA collaborates with the n~tional agriculturai 
research systems (NARS). 
The Biotechnology Unit functions in the following ways, through: 
• Specific research in crop improvement 
• Cooperative research in crop improvement 
• Collaborative research with advanced labs 
• Training, and assisting national programs 
There were a number of activities related to biotechnology being 
conducted separately in the research programs, but now the unit pro-
vides centraJjzed laboratories for such activities. 
The following committees assist the unit in formulating research 
strategies and achieving its objectives. 
• The Biotechnology Advisory Group is comprised of a few well-
qualified consultants to advise the unit in making best use of avail-
able resources. 
• The Institutional Biotechnology Committee is comprised of research 
program leaders, breeders and scientists from the unit and the crop 
improvement division of IITA to make research plans and set research 
priorities. 
• The Institutional Biosafety Committee monitors the institutes' bio-
technology activities and makes recommendations, especially as to 
the safe use and disposal of radioactive materials and other hazard-
ous substances. 
Biotechnology Research at IITA 
Cell and tissue culture 
Cell and tissue culture methodologies for root and tuber crops are 
applied to achieve disease elimination, micropropagationand germplasm 
conservation. Research is also carried out on embryo culture, anther 
culture, somatic embryogenesis, plant regeneration and microtuberi-
zation. 
Root and tuber crops are vegetatively propagated either through 
stem cuttings or tubers, as the seeds of these crops are usually highly 
heterozygous (non-uniform). Often, there are problems associated with 
shy-flowering, synchronization of flowering, and even nonflowering. 
As these crops are vegetatively propagated, the international movement 
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of germplasm materials is re-
stricted by the danger of in-
troducing diseases and pests 
to noninfected areas. fiT A 
has over the past years, 
through its breeding efforts, 
developed improved clones 
of cassava, sweet potato, 
plantain, banana and yam re-
sistant to major diseases and 
pests. Though improved 
materials were sent to na-
tional programs for evalua-
tion in seed. form, it was not 
possib1e to send clonal mate-
rials to the national programs 
, until meristem culture meth-
ods and virus indexing pro-
cedures were developed. 
In the elimination of vi-
rus infections from cassava 
and yam, a combination of 
heat treatment of the mother 
plants for one month fol-
lowed by meristem culture 
has been found. effective. 'This 
procedure is now routinely 
ObservIng growth of tissue cutures In on used to clean up improved 
Incubation room donal materials for interna-
tional distribu tion. 
Procedures and media for the propagativnofcassava, yam and sweet 
potato using single node cuttings have been developed and used to 
routinely propagate virus-tested clones for distribution to NARS. Rapid 
in vitro Multiplication of banana and plantain has also been used to 
facilitate testing of improved materials. 
A slow-growth storage method is used to conserve the germp]asm 
collections of cassava and Manihot sp., yam, sweet potato and cocoyam. 
This is accomplished by reducing the incubation temperature to 18-22"C 
in all these crops, except with sweet potato when a combination of slow-
growth media (addition of 3% mannitol in the media) and reduced 
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incubation temperature is used. Under such condition, the plantlets can 
be kept for 1-2 years before subculturing takes place. 
Embryo culture can be used to germinate isolated embryos from 
those seeds that are difficult to germinate or those that have low ger-
mination rates. The immature embryo culture technique is used to rescue 
hybrids which -could not be obtained by conventional methods. This has 
become a very important method in banana and plantain improvement. 
Studies are underway to develop methods for anther culture tor 
haploid plant production, to produce homozygous diploids which could 
be useful for genetic studies in cassava. 
Multiplication rates of cassava could be increased if somatic embryo-
genesis can be induced directly from somatic tissue, followed by the 
germination of somatic embryos into plantlets. This technique also 
proVides opportunity for genetic engineering in cassava. Recently, for 
example, somatic embryos developed up to green cotyledon stage were 
obtained from leaf cultures of six lIT A cassava clones. However, plant 
regeneration from callus culture of cassava and yam is still under 
investigation. 
In vitro microtuber fonnation is usedasa means formicropropagation 
in yams. This is achieved by culturing yam nodal cuttings in a culture 
medium with high level of sucrose. Further studies are aimed at 
increasing the number of microtubers and aerial tuber formation, and at 
the donnancy and germination of micro tubers. 
Molecular markers: RFLPs and RAPDs 
The BRU complements ongoing crop breeding programsat fiT A through 
the utilization of molecular markers. Molecular markers include pro-
teins and nucleic acids that are detectably different, i.e. polymorphic, 
between individuals and can thus be used to determine familial relation-
ships. Molecular markers are being used to confirm the identity of 
parents and hybrids in breeding programs. Another application of 
molecular markers is in determining phylogeny of related species. This 
information is useful in facilitating introgression of desirable traits from 
wild relatives into crop species. 
Molecular markers are also being used to construct genetic maps for 
some of IITA's mandate crops. A genetic map is a collection of genetic 
markers that have been grouped according to their linkage. Any genetic 
trait that is polymorphic, i.e. different, between individuals can be used 
as a marker. Genetic maps may be constructed by first identifyirig a large 
number of restriction fragment length polymorphisms (RFLPs) that 
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reflect differences in DNA sequence between individuals fragments of 
DNA are generated by restriction enzyme ). A population of gregating 
progeny, e.g. the F2 generation, i evaluated for the prcscnc or absence 
of these markers. Markers that n arlyalways gregatc together are said 
to be tightly linked. Linkage anal ses are used to place the markers in 
the context of their respective linkage gr up , ultimately corr ponding 
to their relative locations on the chromo me. 
Genetic maps can be used to monit r inheritance of a gene that is 
difficult or inconvenient to score by evaluating a marker that is tightly 
linked but easy to score. Breeders can use genetic maps to carry out 
loading ogarose gel with DNA 
marker-assisted selection, a techniq- e that enable selection of plants 
carrying desirable traits such as pest resi tarce while the plants are still 
in the seedling (" tdge. 
Another type of molecular marker that i being utilized in the unit is 
bc:1sed on random amplified polymorphic r1. (RAPD). The techniqu 
promotes amplification of specific D A setl ences by the polymera 
chahreaction(PCR). The RAP methodi a 1 fficientwayofgenera ting 
a large number of polymorphic marker H)r cr"atingorenhancingg n tic 
maps. RAPD is a more sen itiv techr iq ethan RFLP analysis and can 
sually be optimized to detect pol ymon: 11 Lms even between very closely 
related indiviruaJs. It can be used in conjunction with RFLP markers and 
is convenient because it requires very small amounts of DNA and 
eliminates the need for radioactive or nonradioactive DNA probes. 
Examining membrane-bound DNA 
Diagnostic probes 
Molecular markers are also finding utility as diagnostic probes for virus 
indexing. The most commonly used method for virus detection is based 
on the enzyme-linked immunosorbent assay (ELISA). The ELISA tech-
nique depends on antibodies to dctcct viral coat proteins associated with 
virus infections. Virus indexing has been used in conjunction with tissue 
culture for virus elimination at UTA to facilitate international distribu-
tion of virus-free germplasm. 
In some cases, nucleic acid markers are more sensitive probes for 
detecting virus infestation. Such tests have been developed based on 
eDNA probes that represent a portion of the genome. These cDNA 
probes are also useful for detccting viruses and viroids that do not 
produce coat proteins. Nucleic acid markers can aJso detect viruses 
present at very low levels in the tissue. For example, peR can be used to 
preferentially amplify the nucleic acids of viru~s. This method is 
applicable for diagnosis of ccrtain plant viruses. 
A novel approach of immortalizing specific antibody-forming cells 
by their fusion with myeloma cells has led to the production of 
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biochemically defmed immunological probes, namely monoclonal anti-
bodies (McAbs). Hybridization of antibody-fonning lymphocyte cells 
with malignant myeloma ceUs results in hybridomas which combine lh 
Determining purity 01 virus particles by spectrophotometry 
parental traits of pccific an tibody secretions and continuous growth. 
Clorling and further selections of hybrids allows the dev lopment of 
McAbs of identi I specificity and desired activity. McAbs have beer 
utiJjzedforth detection and identifica tion of plant pathogen , includmg 
iruses, bactcria,spiropl s, and mycoplasrna-likeorgarusms; and for 
the characteriza tion and analysis of variants and strains. UTA plans t 5L 
u ..1 monoclonal antibody laboratory in 99j . 
Cytogenetics and wide crosses 
l' tentially useful genetic characteristi 5, such as disease and in 
resistance, cxi~t in wild species r lated to crop plants IITA scientists arc 
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aHcmpting to access these gene pools through wide hybridization efforts 
that involve application of a host of techniques, such as tissue culture 
embryo rescue of abortive wide crosses and induction of polyploidy. 
Hi tol gical a nalyses are an important component of the wide hybridiza-
ti n w Tk. Studies of embryo development have been useful in improv-
in the embryo rescue techniques. Cytogenetic analyses of chromosome 
pairing in hybrids provide information about genome homologies be-
tween speci , and may facilitate transfer of agronomically useful genes 
from wild gennplasm to some of UTA's commodity crops. 
Anoth T method that holds promise for introgression of novel traits 
from wild s"pecies into cr ps is somatic hybridization OT protoplast 
fu ·on. This technique can be used to introduce characteristics from 
di tantly related species while avoiding problems of sexual incompat-
ibili between species. Cytogenetic studiesof chromosome behavior are 
portant in somatic hybridization efforts because anomalies such as 






The cytogenetics lab is 
also involved in ploidy 
anaJysesand manipulation. 
A flow cytometer is used 
for rapid estimation of DNA 
content. Meiotic modifica-
tions which result in 2n or 
unreduced gametes have 
been tools in sexual poly-
ploidization. Generally, 
polyploidy is associated 
·with gigas (gigantic) char-
acteristics that may be of 
direct use in some crops. 
Polyploidy may also be 
useful in overcoming sexual 
incompaLlbilities that occur 
between diploid genotypes. 
Aneuploids such as 
trisomics--presence of an 
extra chromosome (2n+ 1); 
and monosomics-Ioss of a 
single chromosome (2n-I) are useful in providing information on the 
chromosomal location of genes. 
Genetic transformation 
Genetic transfonnation techniques allow introduction of useful genes 
from diverse sources, while completely aVOiding potential problems 
associated with sexual incompatibility. Genetic transformation involves 
DNA insertion into plant cells through the use of a delivery system that 
may be a biotic vector, such as a bacteria or virus, or an abiotic carrier, 
such as gold or tungsten microprojectiles. Some genes of interest are 
those encoding the Bacillus thuringiensis (Bt) toxins, which hold promise 
as a means of controlling lepidopterous pests, e.g. caterpillars such as 
maize stem borer and cowpea pod borer. The efficacy of other candidate 
gene products in conferring insect resistance is being investigated. 
One system that is being widely used for transformation is 
Preparing plant tissue culture media 
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Agrobacterium ro-inlection. A disadvantage of the Agrobtzcterium trans-
formation method is that it typically employs cell suspension cultures 
and requires regeneration of pI ants from single cells. Obtaining transgenic 
plants via regeneration of whQle plants from cells or protoplasts repre-
sents a major constraint to both somatic hybridization and genetic 
transformation of most of UTA's crops. Therefure, IITA is developing 
methods to achieve the regeneration of its mandate crops, particularly 
cassava, yam, plantain and cowpea. 
An alternative system of genetic transfonnation that avoids the 
problems associated with regeneration of plants from cells orprotoplasts 
uses partide bombardment to inject DNA into cells within a tissue. 1bis 
technique usually is applied to apices or embryonic tissues so that some 
cells within the tissue are transformed and the resulting plant parts will 
chimeric. At least one sexual cycle is required before stable 
ansformants can be identified. Systems for genetic transformation of 
~T A commodi ty crops through particle bombardment are being opti-
mized, in collaboration with other laboratories. 
Directions of Biotechnology 
Research at IITA 
The following gives in an outline form the recent achievements of 
biotechnology research on llTA's mandate crops. 
Roots and tubers 
• About 250 clones of cassava and its related Manihot sp., 1000 acces-
sions of sweet potato, 2000 clones of yam, and 100 clones of cocoyam 
have been preserved in vi tro. Selected improved clones of cassava 
and yam have gone through the disease elimination scheme and 
virus-free plant materials are distributed to NARS in tissue culture 
form. 
• In vitro methods for screening cassava clones for tolerance to high 
levels of aluminium and salt using single nodal cuttings have been 
developed. 
• Regeneration of plantJets has been achieved from leaf tissues of 
improved cassava clones through direct somatic embryogenesiS. 
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• The phylogeny of Guinea yam has been revealed by RFLP analysis of 
chloroplast DNA and nuclear ribosomal DNA. 
• ON A fingerprinting is being used to identify progeny from the 
interspecific crosses between cultivated cassava and its wild species. 
• Progeny from crosses among parents of different ploidy levels are 
being analyzed cytologically and using flow cytometry to identify 
aneuploids and chromosomal modifications which could contribute 
to the generation of gene maps for cassava and yams. 
• Research is ongoing to find genes controlhng the cyanogenic poten-
tial of cassava. 
Plantains and bananas 
• In vitro shoot-tip culture techniques are used routinely for the 
propagation, exchange and conservation of MUS4 gennpJasm. 
• Seven plantain cultivars, representing the major variability in the 
plantain subgroup, have been multiplied in vitro using the shoot tip 
culture technique. Factors influencing the incidence of somadonal 
variation are being investigated to identify guidelines for control of 
in vitro instability. 
• Embryo culture techniques have been applied to enhance seed 
germination rates of hybrid seeds resulting from the crosses between 
plantains and wild bananas. 
• Techniques of immatureembryo rescue in plantains and bananas are 
currently being investigated while the regeneration of Musa plants 
through somatic embryogenesis is being studied. 
• Molecular methods (RFLP, RAPD} are being investigated to estimate 
genetic diversity, -to fingerprint plantain dones, to characteriz(' 
somadonal variation, to map traits useful in plantain breeding, and 
in marker-assisted selection. 
Grain Legumes 
• Research is in progress to introgress genes responsible for resistance 
to the Maruca pod borer and other insect pests from the wild Vigna 
accessions into cultivated cowpeas. 
14 
• Immatureembryoculturemethodologyforcowpeashasbeendevel-
oped to assist breeders in obtaining interspecific hybrids. 
• Research efforts are ongoing to induce polyploidy in cowpea and 
wild relatives 10 facilitate interspecific hybridization. 
• 1be construction of a genetic map of the cowpea genome is under-
way, in order to assist breeders in the selection of insect resistant 
varieties. 
• Research is in progress to develop plant regeneration from callus 
culture of cowpea. 
Maize 
• Research projects are beingdevelopcd to study the molecular aspects 
of maize streak virus in order to elucidate factors controlling viru-
lence. 
• The viral coat protein gene approach is being explored for the 
important African viruses in maize. 
• The striga problem on maize in Africa is being approached through 
the use of isozymes to distinguish striga ecotypes. 
• Efforts are being applied to obtain resistance to stem borers via 
transformation using the Bt toxin gene. 
Projects Involving Outside Collaborators 
lIT A scientists have collaborative agreements with several advanced 
laboratories and institutions already specializing in basic biotechnolOgi-
cal research such as: 
• Italian Institutes-University of Naples: cytogenetics, wide 
crosses, embryo culture, genetic transformation, plant regeneration 
from callus and protoplast, in vitro screening for acid and cold 
tolerance, production of haploid and polyploid plants in cowpcas 
and other Vigna species. and analysis of seed pTOtein profiles; Plant 
Germplasm Institu te: biochemical analysis of leaf and seed in corre-
lation with pest resistances; University of Tuscia: in vitro culture of 
rice; Instituto eli Fitovirologia Applicata: development of eDNA 










Purdue University-identification of traits beneficial to cowpea in 
wild Vigna species, such as insect resistance, drought and heat 
tolerance, and disease resistance [contact: Prof L. Murdock] 
USDA Laboratory, Beltsville-production of monoclonal antibod-
ies and eDNA probes for the detection of viruses affecting root and 
tuber crops [contact: Dr J. Hammond] 
CorneD University-genomic mapping, evaluation of relevance of 
gene transfer technologies of cassava, determinations of nuclear 
ON A levels of cassava breeding materials and wild species (contact: 
Prof E. Earle] 
Wye College, University of London-isolation, identification and 
elimination of endophytic organisms and scale-up of 
microtuberization in yams [contact: Dr S. H. Mantell] 
Canada Department of Agriculture-assisting the national agri-
cultural research systems of Africa in the production of monoclonal 
antibodies for the detection of viruses in food crops [contact: Dr R. I. 
Hamilton] 
Netherlands Institutes-development of virus-resistant cultivars 
by introduction of the coat protein gene [contact: Prof Ab von 
Kammen] 
Catholic Uni ersity, Leuven, Belgium-regeneration of Musa plants 
through somatic embryogenesis [contact: Dr R. Swennen) 
CIMMYT, Mexico-molecular techniques for transformation of 
maize for stem borer resistance Icontact: Dr D. Hoisington] 
The restriction fragment length polymorphism (RFLP) techniques 
hold great promise in backcross breeding. lIT A is therefore collaborati ng 
with the following institutions to produce RFLP maps for various crops: 
University of Minnesota--<:owpea [contact: Prof N. Young]; USDA 
Laboratory, Griffin, GA-Musa [contact: Dr R. L. Jarret1; and University 
of Frankfurt-yam [contact: Prof G. Kahn 
• 
Other collaborative agreements are with the following institutes: 
International Atomic Energy Agency (IAEA),Austria--broadening 
of the genetic variability in cassava and yams using irradiation on in 
vitro materials [contact: Dr F. J. Novak] 
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• International LaborOltory for Tropical Agricultural BiotechnolOgy 
(La Jolla, USA), Cassava Trans Project-insertion of the coat protein 
gene for cross protection against ACMV [contact: Dr C. Facquetl 
• Scottish Crop Research Institute-use of monoclonal antibodies for 
the detection of geminiviruses in crops and weeds in Africa [contact: 
Prof B. D. Harrison] 
• University of WisconsinlUniversity of Califomia-survey of the 
presence of gemini viruses in crops and weeds in Africa using cDN A 
probes [contact: Prof Maxwell/Dr R. L. Gilbertson) 
• Washington State University-provision of the potato proteinase 
inhibitor II gene for use on cowpea [contact: Prot c. Ryan) 
• INIBAP Transit Center (KUL, Belgium)-Musa gennplasm ex-
change by in vitro cultures [contact: Dr. R. Swennen] 
• University of California, Davis-use of RFLP to distinguish races/ 
species of maize downy mildew fungus [contact: Dr R. Michelmore] 
• Royal Veterinary and Agricultural UniverSity, Copenhagen-
isolation and purification of enzymes and genes of the metabolic 
pathways of cyanogenic glucosidcs [contact: Prof B. L. MeUer] 
• University of Gent, Belgium-gene transfer technologies for resis-
tance of cowpea to pests [contact: Prof M. Van Montagu] 
Visiting Scientists 
IIT A's collaborative research wi th advanced laboratories gives direct 
access to the latest innovations in biotechnology. The institute's Biotech-
nology Research U ni t is therefore an excellent facility for training scientists 
and MSc and PhD candidates. 
Interested persons wishing to use the unit's farilities should contact 
the unit head in advance to discuss their particular projects Such persons 
should be prepared to cover the costs of consumable items and chemicals 
used. 
Equipment in the Biotechnology Research Unit will be made avail-
able to lIT A scientists conduchng biotechnology rescarchand training.lt 
is anticipated that there may be a high demand for use of the facilities by 
national scicn lists and it may not be possible to honor all requests. Special 
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ronsideration will be given to those national scientists who come for 
training at IITA, and those who have collabora.tive work with IITA 
scientists. 
Technology Transfer to NARS 
fiT A plays an intermediary role between advanced resean:h institutions 
and the national agricultural research systems (NARS) in Africa, and this 
is achieved through meetings, workshops, seminars, and training. 
During 8--9 August 1988, a meeting of African scientists working on 
cassava, yam, plantail) and banana was held at IITA, to identify useful 
areas of biotechnological research. Another meeting of scientists was 
held at IITA from 9-10 February 1989 to establish priorities in cowpea 
biotechnology research. lIT A also hosted a training workshop for 
African scientists in biotechnology during late 1990. 
In December 1991, [ITA hosted the IDDA (Industrial Development 
Decade for Africa) expert group meeting on the applications of bio-
technology to food processing, sponsored by UNlDo. 
lIT A also held an international course on plant cell culture and 
biotechoology in April 1992. The course was sponsored by the panel on 
plant cell biology and biotechnology of the International Cell Rcscarch 
Organization with support from CBIOTECH, UNESCO, African Bio-
sciences Networi.., and the Third World Academy of Sciences. 
Some lIT A scientists arc on the steering committee of the Cassava 
Advanced Research Network, while also the institute acts as the secrc-
tariatof the African Plant Biotechnology Network which wascstablished 
in January 1989. 
On a regular basis, from 1981 to 1986, IITA offered group training 
courses in tissue culture of root and tuber crops. Since 1987, lIT A has 
been accepting research technicians from NARS for individual training 
in fissure culture of root crops. lIT A also offers training in tissue culture 
techniques to graduate students on their masters or doctoral rcscarch 
programs, in collaboration with universities. 
Assistance in the development of tissue cu Itun~ laboratories has been 
provided to some NARS in Nigeria, Ghnna, Malawi and Rwanda. 
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• The role of IITA's Biotechnology Research Unit is to adapt, 
develop, and apply new methods that complement ongoing ron-
ventional approaches in the institute's three main research divi-
sions--cropimprovement, plant health management, and resource 
and crop management. 
• In order to utilize modem biotechnological methods to meet 
the needs of UTA and the national agricultural research systems 
in Africa, the unit has established collaborative researches with 
some advanced institutions and laboratories in other parts of the 
world and with biotechnology laboratories in Africa. 
• The unit's scientists are engaged in the application of tech-
niques that facilitate international exchange of disease-free plant 
materials and also address recalci trant problems in crop improve-
ment. 
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